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(54) MOLDED PRODUCT DISCHARGE DEVICE

(57) A molded product discharge device (B) includes
a rotary member (17) configured to be horizontally rotat-
able and disposed to be partially overlapped from above
with a die table (31) having a die bore (4) of a rotary
compression molding machine (A), a pocket bore (171)
provided in the rotary member (17), being a long hole
which extends in a radial direction of the rotary member
(17), having a larger inner diameter than an inner diam-
eter of the die bore (4), and having a radially outside edge
which is closed or narrowed with an opening and which
is smaller than an outer diameter of the molded product
(P), for receiving and capturing the molded product (P)
pushed upward from the die bore (4) by the lower punch
(6) when the pocket bore (171) passes just above the die
table (31), and a support member (18) supporting from
below the molded product (P) captured by the pocket
bore (171).
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Description

Field of the Invention

[0001] The invention relates to a molded product dis-
charge device configured to collect a product molded by
a rotary compression molding machine.

Background of the Invention

[0002] There has publicly been known a rotary com-
pression molding machine including a die table serving
as a turret provided with die bores, an upper punch and
a lower punch slidably retained above and below each
of the die bores, and configured to horizontally rotate the
die table and the punches to compression mold a pow-
dery material filled in the die bores when the paired upper
and lower punches pass between an upper roll and a
lower roll. The molding machine of this type is applied to
produce pharmaceutical tablets, food products, electron-
ic components, and the like.
[0003] As disclosed in JP 2011-156576 A, there has
been proposed a discharge device configured to dis-
charge molded products one by one, which are molded
by a molding machine. Specifically, a rotary member
(transfer disc) configured to rotate in synchronization with
the die table of the molding machine is provided, at the
outer peripheral edge, with a plurality of pockets re-
cessed radially inward and opened radially outward, and
molded products pushed out of the die bores in the die
table by the pockets are caught to be discharged and
transferred along a rotation locus of the pockets.
[0004] In a conventional molded product discharge de-
vice, a molded product captured by the pocket of the
rotary member and conveyed receives centrifugal force
and thus tends to jump radially outward from the pocket
during conveyance. In order to prevent this phenomenon,
it is necessary to provide a guide having an arc shape in
a planar view and closing from radially outward the pocket
at a position adjacent to the outer peripheral edge of the
rotary member. Provision of the guide leads to increase
of the number of components and a complicated struc-
ture.

Summary of the Invention

[0005] The invention intends to provide a molded prod-
uct discharge device simply configured with no provision
of any guide facing an outer peripheral edge of a rotary
member for transfer of a molded product.
[0006] The invention provides a molded product dis-
charge device equipped with a rotary compression mold-
ing machine that includes a die table provided with a ver-
tically penetrating die bore, and an upper punch and a
lower punch vertically slidably retained above and below
the die bore, and is configured to horizontally rotate the
die table and the punches and mold a molded product
by compressing a powdery material filled in the die bore

with use of the upper punch and the lower punch, the
molded product discharge device including: a rotary
member configured to be horizontally rotatable and dis-
posed to be partially overlapped from above with the die
table; a pocket bore provided in the rotary member, ex-
tending in an axial direction of the rotary member to be
larger than an inner diameter of the die bore, and having
a radially outside edge closed or narrowed to be opened
smaller than an outer diameter of the molded product,
for receiving and capturing the molded product pushed
upward from the die bore by the lower punch when the
pocket bore passes just above the die table; and a sup-
port member disposed just below a locus of horizontal
rotation of the pocket bore and supporting from below
the molded product captured by the pocket bore.
[0007] In this configuration, the radially outside edge
of the pocket bore inhibits the molded product from jump-
ing radially outward due to centrifugal force. There is thus
no need to provide any guide at a position adjacent to
the outer peripheral edge of the rotary member.
[0008] In a case where the molded product discharge
device further includes: a drop port opened, in the support
member, to be overlapped with a portion of the pocket
bore displaced radially inward from the radially outside
edge, and a removal mechanism configured to drop the
molded product into the drop port by causing the molded
product to be displaced radially inward from radially out-
side in the pocket bore, only a required molded product
is selectively dropped into the drop port to be excluded
or extracted for the purpose of removal of a defective
product, sampling, or the like.
[0009] The removal mechanism is exemplarily config-
ured to blow air into the pocket bore, e.g. from the radially
outside towards the radially inside of the rotary member.
[0010] In a case where the pocket bore is closed from
above, the molded product is reliably prevented from un-
expectedly jumping to be ejected from the pocket bore
during conveyance.
[0011] In a case where the molded product discharge
device further includes: a molded product collector
opened, at a destination of transfer by the rotary member
of the molded product captured by the pocket bore, to be
overlapped with a radially outside portion in the pocket
bore as a portion not provided with the support member,
in which the molded product reaching the destination
drops from the pocket bore to the molded product collec-
tor, the molded product transferred by the rotary member
while being captured by the pocket bore is appropriately
collected by the molded product collector.
[0012] Furthermore, the molded product discharge de-
vice is preferably provided with a dust collecting duct con-
figured to suck dust having entered the pocket bore to
remove the dust from the pocket bore. The dust collecting
duct appropriately removes a powdery material and other
dust remaining in the pocket bore.
[0013] The powdery material refers to an aggregate of
minute solids and conceptually includes an aggregate of
particles such as what is called granules and an aggre-
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gate of powder smaller than such particles.

Effects of the Invention

[0014] The invention provides the molded product dis-
charge device simply configured with no provision of any
guide facing the outer peripheral edge of the rotary mem-
ber for transfer of a molded product.

Brief description of the drawings

[0015]

Fig. 1 is a sectional side view of a rotary compression
molding machine according to an embodiment of the
invention;
Fig. 2 is a plan view of a main part of the rotary com-
pression molding machine according to the embod-
iment;
Fig. 3 is a cylindrical view of the rotary compression
molding machine according to the embodiment;
Fig. 4 is a plan view of a molded product discharge
device according to the embodiment;
Fig. 5 is a sectional side view of a molded product
discharge position where a die table of the molding
machine and a rotary member of the molded product
discharge device according to the embodiment are
overlapped with each other;
Fig. 6 is a sectional side view of a main part, showing
a drop port of a support member and a removal
mechanism in the molded product discharge device
according to the embodiment;
Fig. 7 is a sectional side view of a main part according
to a modification example of the invention;
Fig. 8 is a plan view of a molded product discharge
device according to a modification example of the
invention;
Fig. 9 is a sectional side view of a molded product
discharge position where a die table of a molding
machine and a rotary member of the molded product
discharge device according to the modification ex-
ample are overlapped with each other;
Fig. 10 is a sectional side view of a main part, show-
ing a drop port of a support member and a removal
mechanism in the molded product discharge device
according to the modification example;
Fig. 11 is a sectional side view of the molded product
discharge position where the die table of the molding
machine and the rotary member of the molded prod-
uct discharge device according to the modification
example are overlapped with each other; and
Fig. 12 is a plan view of a molded product discharge
device according to a modification example of the
invention.

Description of the preferred embodiment

[0016] An embodiment of the invention will now be de-

scribed with reference to the drawings. Initially described
is an overview of an entire rotary compression molding
machine (hereinafter, referred to as the "molding ma-
chine") A according to the embodiment. As shown in Fig.
1, the molding machine A has a frame 1 including an
upright shaft 2 functioning as a rotary shaft, and a turret
3 is attached to a connection portion that is disposed at
the top of the upright shaft 2.
[0017] The turret 3 horizontally rotates about the up-
right shaft 2, more specifically, spins. The turret 3 in-
cludes a die table (die disc) 31, an upper punch retaining
portion 32, and a lower punch retaining portion 33. As
shown in Fig. 2, the die table 31 has a substantially cir-
cular disc shape, and has a plurality of die bores 4 pro-
vided in an outer peripheral portion thereof and aligned
in a rotation direction (circumferential direction) at pre-
determined intervals. The die bores 4 each vertically pen-
etrate the die table 31. The die table 31 is alternatively
divided into a plurality of plates. Instead of forming the
die bores 4 by directly drilling the die table 31, the die
table 31 is alternatively provided with a plurality of die
members that is separate from the die table 31 and is
detachably attached thereto. In this case, each of the die
members alternatively has a die bore penetrating verti-
cally.
[0018] The die bores 4 are each provided with an upper
punch 5 and a lower punch 6 disposed above and below
the die bore 4, respectively. The upper punch 5 and the
lower punch 6 are retained by the upper punch retaining
portion 32 and the lower punch retaining portion 33 so
as to be independently slidable vertically with respect to
the die bore 4. The upper punches 5 each have a tip 53
that enters and exits corresponding one of the die bores
4. The lower punches 6 each have a tip 63 that is always
inserted in corresponding one of the die bores 4. The
upper punches 5 and the lower punches 6 horizontally
rotate, more specifically revolve, about the upright shaft
2 along with the turret 3 and the die bores 4.
[0019] The upright shaft 2 has the lower end to which
a worm wheel 7 is attached. The worm wheel 7 meshes
with a worm gear 10. The worm gear 10 is fixed to a gear
shaft 9 that is driven by a motor 8. Drive power outputted
from the motor 8 is transmitted to the gear shaft 9 by way
of a belt 11, so as to drive to rotate the upright shaft 2 by
way of the worm gear 10 and the worm wheel 7, and
further to rotate the turret 3 as well as the punches 5 and 6.
[0020] A powdery material as a raw material for com-
pression molded products P such as pharmaceutical tab-
lets is filled in the die bores 4 with use of a feeder X. As
to the feeder X, there are several types including an ag-
itated feeder and a gravity feeder. Any type of the feeder
X is adoptable in the invention. The powdery material is
supplied to the feeder X with use of a powdery material
supplier. The powdery material is supplied to the powdery
material supplier with use of a hopper 19. The hopper 19
is detachably attached to the molding machine A.
[0021] As shown in Figs. 2 and 3, a preliminary com-
pression upper roll 12, a preliminary compression lower
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roll 13, a main compression upper roll 14, and a main
compression lower roll 15 are provided on orbits of the
punches 5 and 6 that revolve about the upright shaft 2.
The preliminary compression upper roll 12 and the pre-
liminary compression lower roll 13 are paired to vertically
sandwich the punches 5 and 6, and the main compres-
sion upper roll 14 and the main compression lower roll
15 are paired to vertically sandwich the punches 5 and
6. The preliminary compression upper roll 12 and the
preliminary compression lower roll 13, as well as the main
compression upper roll 14 and the main compression
lower roll 15, respectively bias the upper and lower
punches 5 and 6 to bring the upper and lower punches
5 and 6 closer to each other, so that the tips 53 and 63
compress from above and below the powdery material
filled in each of the die bores 4.
[0022] The upper and lower punches 5 and 6 have
heads 51 and 61 pressed by the rolls 12, 13, 14, and 15,
and trunks 52 and 62 smaller in diameter than the heads
51 and 61. The upper punch retaining portion 32 of the
turret 3 vertically slidably retains the trunks 52 of the up-
per punches 5, whereas the lower punch retaining portion
33 vertically slidably retains the trunks 62 of the lower
punches 6. The tips 53 and 63 of the trunks 52 and 62
are thinner than the remaining portions and are substan-
tially equal in diameter to inner diameter of the die bores
4 so as to be inserted to the die bores 4. The punches 5
and 6 revolve to bring the rolls 12, 13, 14, and 15 closer
to the heads 51 and 61 of the punches 5 and 6. The rolls
12, 13, 14, and 15 come into contact with the heads 51
and 61 so as to step thereonto. Furthermore, the rolls
12, 13, 14, and 15 press the upper punches 5 downward
and press the lower punches 6 upward. While the rolls
12, 13, 14, and 15 are in contact with flat surfaces of the
punches 5 and 6, the punches 5 and 6 keep applying
constant pressure to the powdery material in the corre-
sponding die bores 4.
[0023] There is a molded product discharge position
16 ahead, in the rotation direction of the turret 3 and the
punches 5 and 6, of a position pressed by the main com-
pression upper roll 14 and the main compression lower
roll 15. At the molded product discharge position 16, the
lower punch 6 ascends to a level where the upper end
surface of the tip 63 of the lower punch 6 is substantially
as high as the upper end of the die bore 4 and the upper
surface of the die table 31 and pushes the molded product
P in the die bore 4 out of the die bore 4. The molded
product P pushed out of the die bore 4 is collected by the
molded product discharge device to be described below.
[0024] Described in detail below is a molded product
discharge device (hereinafter, referred to as the "dis-
charge device") B equipped with the molding machine A.
As shown in Figs. 4 to 6, the discharge device B is con-
figured to discharge the product P molded by the molding
machine A at the molded product discharge position 16
and convey to a molded product collector 21. The dis-
charge device B includes, as main constituent elements,
a rotary member 17 having pocket bores 171 for captur-

ing the molded products P and configured to horizontally
rotate in synchronization with the die table 31 of the mold-
ing machine A, a support member 18 disposed just below
a locus of horizontal rotation of the pocket bores 171 and
supporting from below the molded products P captured
by the pocket bores 171, and a removal mechanism 182
configured to selectively remove and collect a defective
one of the molded products P or one of the molded prod-
ucts P to be sampled halfway in a conveyance route.
[0025] The rotary member 17 has a circular disc shape
and is provided, in an outer peripheral edge portion, with
the plurality of pocket bores 171 drilled at predetermined
intervals in the rotation direction (circumferential direc-
tion). As shown in Fig. 5, the pocket bores 171 are opened
at least downward, and are opened also upward in the
embodiment. In other words, the pocket bores 171 ver-
tically penetrate the rotary member 17. The rotary mem-
ber 17 is disposed to be partially overlapped from above
with the die table 31 of the molding machine A. In the
rotary member 17, the lower surface of the portion over-
lapped with the die table 31 is disposed adjacent to the
upper surface of the die table 31. The pocket bores 171
are overlapped in a planar view with the die bores 4 in
the die table 31 halfway on a rotation locus thereof.
[0026] The pocket bores 171 are long bores extending
in the radial direction of the rotary member 17, i.e. bores
extend in axial direction, and have a lager dimension in
radial direction than in circumferential direction, or in a
direction perpendicular to the rotation direction, and hav-
ing a closed peripheral edge. The pocket bores 171 have
an inside dimension in the radial direction, which is larger
than the inner diameter of the die bores 4 of the molding
machine A as well as is larger than the outer diameter of
the molded products P. The pocket bores 171 have an
inside dimension in the rotation direction (counterrota-
tional side), which is also slightly larger than the inner
diameter of the die bores 4 but is smaller than the inside
dimension in the radial direction (radially inward side) of
the pocket bores 171. Synchronous rotation of the die
table 31 and the rotary member 17 causes the die bores
4 and the pocket bores 171 to temporarily be overlapped
with each other at the molded product discharge position
16. In this state, the die bores 4 are displaced in the radial
direction of the rotary member 17 relatively to the pocket
bores 171. The die bores 4 are overlapped by staying in
the pocket bores 171 in a planar view for a longer period
due to radial extension of the pocket bores 171.
[0027] As described earlier, the lower punches 6 of the
molding machine A ascend to push the molded products
P out of the die bores 4 at the molded product discharge
position 16. The die bore 4 and the pocket bore 171 over-
lapped therewith vertically face each other in this state.
As shown in Fig. 5, the molded products P pressed up-
ward from the die bores 4 to the level of the upper surface
of the die table 31 enter the pocket bores 171. The molded
products P are each accommodated in a corresponding
one of the pocket bores 171. The pocket bores 171 thus
accommodate the molded products P one by one in the
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order of the aligned die bores 4 in the die table 31 of the
molding machine A, in other words, keeping the order of
compression molding of the molded products P by the
molding machine A. As the die table 31 and the rotary
member 17 subsequently rotate, the die bores 4 and the
pocket bores 171 shift away from each other and the
molded products P caught by the pocket bores 171 leave
positions just above the die table 31 along with the pocket
bores 171 and shift to positions just above the support
member 18. The molded product P in each of the pocket
bores 171 is supported by the support member 18.
[0028] The pocket bores 171 each have a radially out-
side edge that is located adjacent to the outer peripheral
edge of the rotary member 17, is closed, and has a rim
in a non-arc shape, specifically, an angled shape, in a
planar view. A "non-arc shape" means that the shape is
not circular. Furthermore, "an angled shape" includes
shapes in which the straight legs having an angle in-be-
tween are connected to each other via a small rounding.
The molded product P captured by the pocket bore 171
is displaced radially outward from radially inside in the
pocket bore 171 by centrifugal force of the rotating rotary
member 17. The molded product P, however, comes into
contact with the radially outside rim of the pocket bore
171 and further displacement is prevented, so that the
molded product P will not jump radially outward from the
pocket bore 171. There is provided a slight gap between
the molded product P and the radially outside rim of the
pocket bore 171 in the state where the molded product
P is in contact with the radially outside rim of the pocket
bore 171.
[0029] The support member 18 supporting from below
the molded products P in the pocket bores 171 is dis-
posed to be overlapped from below with most of the rotary
member 17. As shown in Fig. 6, the upper surface of the
support member 18 is located adjacent to the lower sur-
face of the rotary member 17. In other words, the support
member 18 and the die table 31 of the molding machine
A are substantially equal in height level. In order to pre-
vent interference with the die table 31, the support mem-
ber 18 has a cut-away portion corresponding to the mold-
ed product discharge position 16 where the die table 31
and the rotary member 17 are overlapped with each other
in a planar view. The cut-away portion of the support
member 18 has an end edge adjacent to the outer pe-
ripheral edge of the die table 31 so as to reliably support
the molded product P and prevent drop from the pocket
bore 171 when the pocket bore 171 capturing the molded
product P leaves the position just above the die table 31.
[0030] The rotary member 17 is provided, just therea-
bove, with a cover 20 closing from above the pocket bores
171. The cover 20 thus provided inhibits the molded prod-
ucts P captured by the pocket bores 171 from unexpect-
edly jumping to be ejected from the pocket bores 171.
The cover 20 may be fixed to the rotary member 17 or
be provided integrally with the rotary member 17, or may
not be fixed to the rotary member 17. The cover 20 having
the former configuration rotates integrally with the rotary

member 17 whereas the cover 20 having the latter con-
figuration does not necessarily rotate when the rotary
member 17 rotates.
[0031] In line with the above specification, the pocket
bores 171 may be provided a through holes in the rotary
member 17 being drilled from one axial end side of the
rotary member 17 to the other axial end side of the rotary
member 17 in the axial direction of the rotary member
17, in case the cover 20 is provided as a separate mem-
ber and is provided on an axial end side of the rotary
member 17.
[0032] However, the pocket bores 171 may be formed
as pockets, i.e. recesses, which are not entirely drilled
through the rotary member in case the rotary member is
formed as an integral member which includes both the
"rotary member 17" and the "cover 20".
[0033] The shape of the pocket bores when viewed in
axial direction of the rotary member 17 may have a ta-
pered shape such that the circumferential dimension
thereof decreases towards the radially outer side.
[0034] The molded product collector 21 according to
the embodiment is provided symmetrically with the mold-
ed product discharge position 16 about the center of ro-
tation of the rotary member 17, at a destination of transfer
of the molded products P. The molded products P cap-
tured by the pocket bores 171 in the rotary member 17
at the molded product discharge position 16 are typically
conveyed to the molded product collector 21. There is,
however, a demand for removal or collection of a specific
one of the molded products P such as a defective product
or a sampled product by selecting from among the mold-
ed products P to be transferred to the molded product
collector 21.
[0035] In view of this, the support member 18 is pro-
vided with a drop port 181 for dropping a specific one of
the molded products P halfway on the rotation locus of
the pocket bores 171 from the molded product discharge
position 16 to the molded product collector 21. The drop
port 181 is overlapped in a planar view with the pocket
bore 171 at a portion displaced radially inward from the
radially outside edge but is not overlapped with the radi-
ally outside edge of the pocket bore 171.
[0036] The removal mechanism 182 is configured to
drop the molded product P into the drop port 181 by caus-
ing radially inward displacement of the molded product
P from radially outside in the pocket bore 171. The re-
moval mechanism 182 according to the embodiment
mainly includes an air jet nozzle configured to blow air
having pressure higher than the atmospheric pressure
into the gap between the molded product P in the pocket
bore 171 and the radially outside rim of the pocket bore
171. As shown in Fig. 6, the rotary member 17 is prelim-
inarily provided with an air injection port 172 opened in
an outer peripheral surface of the rotary member 17 for
communication between the outside of the rotary mem-
ber 17 and the inside of the pocket bores 171 (the radially
outside edges of the pocket bores 171). The air injection
port 172 has an inner diameter obviously smaller than
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the inner diameter of the die bores 4 or the outer diameter
of the molded products P. The air jet nozzle 182 faces
the outer peripheral surface of the rotary member 17 and
is disposed at a position on a straight line connecting the
center of rotation of the rotary member 17 and the drop
port 181.
[0037] When the pocket bore 171 capturing the specific
one of the molded products P to be removed or collected
passes by the air jet nozzle 182, jetting air having positive
pressure from the air jet nozzle 182 causes the air to
blow into the gap between the molded product P in the
pocket bore 171 and the radially outside rim of the pocket
bore 171 through the air injection port 172, and the mold-
ed product P is displaced radially inward from the radially
outside in the pocket bore 171 by the pressure of the air.
The molded product P thus drops into the drop port 181
opened in the support member 18. The molded product
P dropped into the drop port 181 cannot reach the molded
product collector 21.
[0038] In contrast, in the pocket bores 171 receiving
no air, the molded products P receiving centrifugal force
are located radially outside in the pocket bores 171.
(Even if slightly touching the drop ports 181,) the molded
products P mostly or entirely do not pass just above the
drop port 181 and will not drop into the drop port 181.
The molded products P not dropped into the drop port
181 shortly reach the molded product collector 21.
[0039] The molding machine A according to the em-
bodiment includes a control unit (not shown) configured
to detect, with use of various detectors, amounts of the
powdery material filled in the die bores 4, pressure ap-
plied by the punches 5 and 6 to the powdery material
filled in the die bores 4, and the like, and independently
determine whether or not the molded products P molded
in the die bores 4 have defectiveness. Determination can
be made in accordance with a conventional determina-
tion method for the molding machine A and will not be
specifically described herein.
[0040] In order to remove the molded product P deter-
mined as defective, the control unit opens or closes a
valve (not shown; this valve is occasionally incorporated
in the air jet nozzle 182) configured to control an air flow
so as to cause the air jet nozzle 182 to jet air at timing
when the pocket bore 171 capturing the defective molded
product P passes by the air jet nozzle 182.
[0041] As will be described later, the support member
18 has a cut-away portion corresponding to the molded
product collector 21. Accordingly, the pocket bore 171 in
the rotary member 17 and the support member 18 are
not overlapped with each other in a planar view at the
molded product collector 21. The molded product P cap-
tured by the pocket bore 171 in the rotary member 17
and transferred to the molded product collector 21 thus
eventually loses support from below by the support mem-
ber 18 and drops out of the pocket bore 171.
[0042] As shown in Fig. 4, the molded product collector
21 is optionally provided with a molded product collection
device (hereinafter, referred to as the "collection device")

C separately from the molded product discharge device
B. The collection device C includes a rotary member 22
having collecting bores 221 for capturing the molded
products P and configured to horizontally rotate in syn-
chronization with the die table 31 of the molding machine
A and the rotary member 17 of the discharge device B,
and a support member 23 disposed just below a locus
of the horizontally rotating collecting bores 221 and sup-
porting from below the molded products P captured by
the collecting bores 221.
[0043] The rotary member 22 has a circular disc shape
and is provided, in an outer peripheral edge portion, with
the plurality of collecting bores 221 drilled at predeter-
mined intervals in a rotation direction (circumferential di-
rection). The collecting bores 221 are opened at least
upward, and are opened also downward in the embodi-
ment. In other words, the collecting bores 221 vertically
penetrate the rotary member 22. The rotary member 22
of the collection device C is disposed to be partially over-
lapped from below with the rotary member 17 of the dis-
charge device B. In the rotary member 22, the upper sur-
face of the portion overlapped with the rotary member 17
is disposed adjacent to the lower surface of the rotary
member 17 of the discharge device B. The collecting
bores 221 are overlapped in a planar view with the radially
outside edges of the pocket bores 171 in the rotary mem-
ber 17 of the discharge device B halfway on a rotation
locus thereof.
[0044] The collecting bores 221 slightly extend in the
radial direction of the rotary member 22, or in a direction
perpendicular to the rotation direction, and each have a
closed peripheral edge. The collecting bores 221 have
an inside dimension in the radial direction, which is larger
than the inner diameter of the die bores 4 of the molding
machine A but is smaller than the inside dimension in the
radial direction of the pocket bores 171. The collecting
bores 221 have an inside dimension in the rotation direc-
tion, i.e. a width of the collecting bores 221 in the rotation
direction, which is also slightly larger than the inner di-
ameter of the die bores 4 but is smaller than the inside
dimension in the radial direction of the collecting bores
221, i.e. a length of the collecting bores 221 in the radial
direction,. Synchronous rotation of the rotary member 17
and the rotary member 22 causes the pocket bores 171
and the collecting bores 221 to temporarily be overlapped
with each other at the molded product collector 21. In this
state, the collecting bores 221 are displaced in the radial
direction of the rotary member 17 relatively to the pocket
bores 171. The collecting bores 221 are overlapped by
staying in the pocket bores 171 in a planar view for a
longer period due to radial extension of the pocket bores
171.
[0045] As described earlier, the support member 18 is
not provided at the molded product collector 21, so that
the molded products P reaching the molded product col-
lector 21 drop out of the pocket bores 171. The pocket
bore 171 and the collecting bore 221 overlapped there-
with vertically face each other in this state, and the mold-
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ed products P dropped out of the pocket bores 171 are
caught in the collecting bores 221. The molded products
P are each accommodated in a corresponding one of the
collecting bores 221. The collecting bores 221 thus ac-
commodate the molded products P one by one in the
order of the aligned pocket bores 171 of the discharge
device B, in other words, keeping the order of discharge
of the molded products P from the molding machine A
by the discharge device B. As the rotary member 17 and
the rotary member 22 subsequently rotate, the pocket
bores 171 and the collecting bores 221 shift away from
each other and the molded products P dropped into the
collecting bores 221, which are supported from below by
the support member 23 of the collection device C, rotate
along with the rotary member 22 and the collecting bores
221.
[0046] The plurality of collecting bores 221 is aligned
in the rotation direction in the rotary member 22 of the
collection device C at intervals smaller than intervals of
the plurality pocket bores 171 aligned in the rotation di-
rection in the rotary member 17 of the discharge device
B. The rotary member 22 of the collection device C thus
rotates at a rotational speed (angular speed) slower than
a rotational speed of the rotary member 17 of the dis-
charge device B. As exemplarily shown in the figure, the
collecting bores 221 adjacent to each other in the rotary
member 22 are joined to communicate with each other.
[0047] The collecting bores 221 each have a radially
outside edge that is located adjacent to the outer periph-
eral edge of the rotary member 22, is closed, and has a
rim in a non-arc shape, specifically, an angled shape, in
a planar view. Just as for the pocket bores 171, a "non-
arc shape" means that the shape is not circular. Further-
more, "an angled shape" includes shapes in which the
legs having an angle in-between are connected to each
other via a small rounding.
[0048] The molded product P captured by the collect-
ing bore 221 is displaced radially outward from radially
inside in the collecting bore 221 by centrifugal force of
the rotating rotary member 22. The molded product P,
however, comes into contact with the radially outside rim
of the collecting bore 221 and further displacement is
prevented, so that the molded product P will not jump
radially outward from the collecting bore 221.
[0049] In the collection device C, the support member
23 supporting from below the molded products P in the
collecting bores 221 is disposed to be overlapped from
below with most of the rotary member 22. The upper sur-
face of the support member 23 is located adjacent to the
lower surface of the rotary member 22.
[0050] The rotary member 22 of the collection device
C and the support member 18 of the discharge device B
are substantially equal in height level. In order to prevent
interference between the rotary member 22 (furthermore,
the support member 23) of the collection device C and
the support member 18 of the discharge device B, the
support member 18 has a cut-away portion correspond-
ing to the molded product collector 21 where the rotary

member 17 of the discharge device B and the rotary
member 22 of the collection device C are overlapped with
each other in a planar view. The cut-away portion of the
support member 18 of the discharge device B has an end
edge adjacent to the outer peripheral edge of the rotary
member 22 of the collection device C. At the molded prod-
uct collector 21, the pocket bores 171 in the rotary mem-
ber 17 of the discharge device B are not positioned just
above the support member 18. Immediately thereafter,
the pocket bores 171 shift to the position just above the
rotary member 22 of the collection device C. The molded
products P in the pocket bores 171 are reliably supported
by the rotary member 22 of the collection device C and
will not drop at any position other than the collecting bores
221.
[0051] The embodiment provides the molded product
discharge device B equipped with the rotary compression
molding machine A that includes the die table 31 provided
with the vertically penetrating die bore 4, and the upper
punch 5 and the lower punch 6 vertically slidably retained
above and below the die bore 4, and is configured to
horizontally rotate the die table 31 and the punches 5
and 6 and mold the molded product P by compressing
the powdery material filled in the die bore 4 with use of
the upper punch 5 and the lower punch 6. The molded
product discharge device B includes the rotary member
17 configured to be horizontally rotatable and disposed
to be partially overlapped from above with the die table
31, the pocket bore 171 provided in the rotary member
17, extending in the radial direction of the rotary member
17 to be larger than the inner diameter of the die bore 4,
and having the closed radially outside edge, for receiving
and capturing the molded product P pushed upward from
the die bore 4 by the lower punch 6 when the pocket bore
171 passes just above the die table 31, and the support
member 18 disposed just below the locus of horizontal
rotation of the pocket bore 171 and supporting from below
the molded product P captured by the pocket bore 171.
[0052] The embodiment provides the discharge device
B that does not require any guide facing the outer pe-
ripheral edge of the rotary member configured to catch
and convey the molded product P as in the conventional
discharge device B. The discharge device B according
to the embodiment thus achieves a simple configuration,
easy maintenance, and reduction in cost therefor. The
rotary member 17 is configured to discharge the plurality
of molded products P from the molding machine A one
by one in the order of the aligned die bores 4 in the mold-
ing machine A, or in the order of molding of the molded
products P, and align the molded products P to be ac-
commodated in the pocket bores 171 by keeping the or-
der.
[0053] The molded product discharge device B further
includes the drop port 181 opened, in the support mem-
ber 18, to be overlapped with the portion of the pocket
bore 171 displaced radially inward from the radially out-
side edge, and the removal mechanism 182 configured
to drop the molded product P into the drop port 181 by
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causing the molded product P to be displaced radially
inward from radially outside in the pocket bore 171. Ac-
cordingly, only the required molded product P is selec-
tively dropped into the drop port 181 to be excluded or
extracted for the purpose of removal of a defective prod-
uct, sampling, or the like.
[0054] The removal mechanism 182 is configured to
blow air from the radial outside of the rotary member 17
into the pocket bore 171 and is thus easily mounted to
the discharge device B.
[0055] The pocket bore 171 is closed from above by
the cover 20. Accordingly, the molded product P is reli-
ably prevented from jumping to be ejected from the pock-
et bore 171 during conveyance.
[0056] The molded product discharge device B further
includes the molded product collector 21 opened, at the
destination of transfer by the rotary member 17 of the
molded product P captured by the pocket bore 171, to
be overlapped with the radially outside portion in the
pocket bore 171 as the portion not provided with the sup-
port member 18, and the molded product P reaching the
destination drops from the pocket bore 171 to the molded
product collector 21. Accordingly, the molded product P
transferred by the rotary member 17 while being captured
by the pocket bore 171 is appropriately collected by the
molded product collector 21.
[0057] The invention is not limited to the embodiment
detailed above. According to the above embodiment, air
is blown radially inward from radially outside into the
pocket bore 171 in the rotary member 17 of the discharge
device B, so as to displace the molded product P in the
pocket bore 171 radially inward and drop the molded
product into the drop port 181. An aspect of the removal
mechanism, which is configured to selectively remove a
specific one of the molded products P, is not limited to
the embodiment. As exemplified in Fig. 7, the support
member 18 is provided with an air jet nozzle 24 as a
removal mechanism configured to jet air from below to
above the pocket bore 171 halfway on the rotation locus
of the pocket bore 171 from the molded product discharge
position 16 to the molded product collector 21, and the
cover 20 is cut away or removed at a portion above the
air jet nozzle 24, so as to allow the pocket bore 171 to
be opened upward at the cut-away or removed portion.
The cover 20 is neither fixed to nor provided integrally
with the rotary member 17, but stays still without horizon-
tally rotating along with the rotary member 17. The air jet
nozzle 24 jets air at timing when the pocket bore 171
capturing the molded product P to be removed passes
just above the air jet nozzle, so that the target molded
product P is blown upward from the pocket bore 171. The
molded product P thus blown off cannot reach the molded
product collector 21.
[0058] The air jet nozzle 24 may be replaced with a
driving member (not shown) configured to shift forward
and backward between positions below and above the
lower surface of the rotary member 17. In this case, at
timing when the pocket bore 171 capturing the molded

product P to be removed passes just above the driving
member, the driving member will ascend to push upward
from below the molded product P in the pocket bore 171
and blow the molded product P out of the pocket bore 171.
[0059] The radially outside rim of the pocket bore 171
in the rotary member 17 may not be closed completely
but has only to be narrowed so as not to be opened larger
than the outer diameter of the molded product P. In other
words, the radially outside edge of the pocket bore 171
can have a gap narrower than the outer diameter of the
molded product P. The air injection port 172 according
to the above embodiment can be regarded as a type of
the gap.
[0060] As shown in Fig. 8 or 12, the pocket bores 171
opened in the rotary member 17 of the discharge device
B alternatively have a substantially triangular shape in a
planar view. More specifically, the pocket bores 171 ex-
emplified in the figures have a substantially isosceles tri-
angular peripheral edge having one of vertexes posi-
tioned to face the outer peripheral edge of the rotary
member 17 and gradually expanding inside dimension
in the rotation direction of the rotary member 17 inward
in the radial direction of the rotary member 17. The pocket
bores 171 have the inside dimension in the radial direc-
tion, which is larger than the inner diameter of the die
bores 4 of the molding machine A as well as is larger
than the outer diameter of the molded products P. The
pocket bores 171 have the inside dimension in the rota-
tion direction, which increases to be larger than the inner
diameter of the die bores 4 except the vertex closest to
the outer peripheral edge of the rotary member 17, but
is smaller than the inside dimension in the radial direction
of the pocket bores 171. The pocket bores 171 have pe-
ripheral corners, or the vertexes of the triangular shape,
which are roundly chamfered. The pocket bores 171 in
such a shape are easily formed in the rotary member 17.
The peripheral edges of the pocket bores 171 are obvi-
ously not limited in shape to those exemplified in Figs.
4, 8, and 12, and may have a different shape.
[0061] As shown in Figs. 8 to 11, the rotary member
17 is optionally provided with a dust collecting duct 25
configured to suck a powdery material and other dust
having entered the pocket bores 171 in the rotary mem-
ber 17 to remove the powdery material and the dust from
the pocket bores 171. The dust collecting duct 25 exem-
plified in the figures is located above the outer peripheral
edge portion of the rotary member 17 provided with the
pocket bores 171, and is opened downward. This dust
collecting duct 25 is connected to a dust collector (not
shown) configured to generate negative pressure to suck
and collect dust, and is configured to suck dust remaining
in the pocket bores 171 and guide the dust to the duct
collector. The dust collecting duct 25 expands in a certain
fan-shape range in the rotation direction of the rotary
member 17 at least from the molded product discharge
position 16 where the die bores 4 in the die table 31 of
the molding machine A and the pocket bores 171 in the
rotary member 17 of the discharge device B are over-
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lapped with each other, is located adjacent to the locus
of horizontal rotation of the pocket bores 171, and is con-
figured to suck dust in the pocket bores 171 within the
range.
[0062] However, the cover 20 closing from above the
pocket bores 171 is provided between the rotary member
17 and the dust collecting duct 25. The cover 20 thus
needs to preliminarily be provided with communicating
bores 201 and 202 allowing communication between the
interior of the pocket bores 171 and a space above the
cover 20.
[0063] In a case where the cover 20 is fixed to or is
provided integrally with the rotary member 17 and rotates
integrally with the rotary member 17, as shown in Figs.
9 and 10, the cover 20 is provided, just above the pocket
bores 171, with the small bores 201 vertically penetrating
the cover 20. The small bores 201 are sized to have an
inner diameter smaller than the outer diameter of the
molded products P so as to prevent the molded products
P captured in the pocket bores 171 from jumping outward
from the rotary member 17 through the small bores 201.
The small bores 201 are desirably sized to be smaller
than the thickness of the molded products P (a distance
between the tip 53 of the upper punch 5 and the tip 63
of the lower punch 6 in compression molding the molded
product P).
[0064] In another case where the cover 20 is not fixed
to the rotary member 17 and does not rotate with the
rotary member 17, as shown in Fig. 11, the groove bores
202 are provided just above the locus of horizontal rota-
tion of the pocket bores 171, vertically penetrate the cover
20, and have a partial arc shape extending in the rotation
direction of the rotary member 17 in a planar view. The
groove bores 202 are sized to have a width in the radial
direction of the rotary member 17 smaller than the outer
diameter of the molded products P so as to prevent the
molded products P captured in the pocket bores 171 from
jumping outward from the rotary member 17 through the
groove bores 202. The groove bores 202 are desirably
sized to be smaller than the thickness of the molded prod-
ucts P.
[0065] For a while immediately after the molding ma-
chine A starts operating, a powdery material is not always
compressed sufficiently and the molded products P may
fail to have desired hardness and outer shapes. This in-
dicates that some powdery material is not compressed
sufficiently in the die bores 4 and may enter the pocket
bores 171 of the discharge device B as unneeded dust.
Provision of the dust collecting duct 25 described above
causes dust in the pocket bores 171 to be sucked and
removed, so as to prevent the dust from entering a gap
between the rotary member 17 and the die table 31, a
gap between the rotary member 17 and the support mem-
ber 18, or a gap between the rotary member 17 and the
rotary member 22. Dust is thus prevented from disturbing
rotation of the die table 31, the rotary member 17, or the
rotary member 22. In this case, synchronization in rota-
tion among the die table 31, the rotary member 17, and

the rotary member 22 will not be affected (out of phase
in rotation).
[0066] The dust collecting duct 25 effectively functions
also to remove dust adhering to surfaces of the complet-
ed molded products P.
[0067] As shown in Fig. 12, the discharge device B is
optionally provided, on the conveyance route from the
molded product discharge position 16 to the molded
product collector 21, with a device 26 such as an analyt-
ical device configured to analyze the molded product P
captured by the pocket bore 171, an inspection device
configured to inspect quality of the molded product P, or
a processing device configured to apply some post-
processing to the molded product P.
[0068] Specific examples of the analytical device or
inspection device 26 include a device configured to de-
termine good or bad quality of the molded product P by
imaging the molded product P with a camera sensor and
analyzing an obtained image thereof, a device configured
to determine good or bad quality of the molded product
P by measuring weight of the molded product P, a device
configured to determine good or bad quality of the molded
product P by analyzing components of the molded prod-
uct P in accordance with Raman spectroscopy, near in-
frared reflectance (NIR, or an infrared absorption spec-
trum method), X-ray diffraction, X-ray transmission
measurement, high performance liquid chromatography
(HPLC), or the like, and a metal detector configured to
detect contamination of the molded product P by a metal
piece.
[0069] Examples of the processing device 26 include
a laser beam machine configured to irradiate the molded
product P with a laser beam to carve a surface thereof
or apply laser marking to the surface, and an ink jet printer
configured to print on the surface of the molded product
P. Laser carving, laser marking, or printing may be ap-
plied only to a good one of the molded products P or a
defective one of the molded products P.
[0070] As shown in Fig. 12, the discharge device B is
optionally provided, downstream of the device 26 and
upstream of the molded product collector 21, with the
drop port 181 and the removal mechanism 182 config-
ured to selectively remove and collect a defective one of
the molded products P or one of the molded products P
to be sampled halfway in the conveyance route.
[0071] Other than the above, the specific configuration
of each portion can be modified in various manners within
the range not departing from the purposes of the inven-
tion.
[0072] A molded product discharge device (B) includes
a rotary member (17) configured to be horizontally rotat-
able and disposed to be partially overlapped from above
with a die table (31) having a die bore (4) of a rotary
compression molding machine (A), a pocket bore (171)
provided in the rotary member (17), being a long hole
which extends in a radial direction of the rotary member
(17), having a larger inner diameter than an inner diam-
eter of the die bore (4), and having a radially outside edge
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which is closed or narrowed with an opening and which
is smaller than an outer diameter of the molded product
(P), for receiving and capturing the molded product (P)
pushed upward from the die bore (4) by the lower punch
(6) when the pocket bore (171) passes just above the die
table (31), and a support member (18) supporting from
below the molded product (P) captured by the pocket
bore (171).

Claims

1. A molded product discharge device (B) equipped
with a rotary compression molding machine (A) that
includes a die table (31) provided with a vertically
penetrating die bore (4), and an upper punch (5) and
a lower punch (6) vertically slidably retained above
and below the die bore (4), and is configured to hor-
izontally rotate the die table (31) and the punches (5
and 6) and mold a molded product (P) by compress-
ing a powdery material filled in the die bore (4) with
use of the upper punch (5) and the lower punch (6),
the molded product discharge device B comprising:

a rotary member (17) configured to be horizon-
tally rotatable and disposed to be partially over-
lapped from above with the die table (31);
a pocket bore (171) provided in the rotary mem-
ber (17), being a long hole which extends in a
radial direction of the rotary member (17), having
a larger inner diameter than an inner diameter
of the die bore (4), and having a radially outside
edge which is closed or narrowed with an open-
ing and which is smaller than an outer diameter
of the molded product, for receiving and captur-
ing the molded product (P) pushed upward from
the die bore (4) by the lower punch (6) when the
pocket bore (171) passes just above the die ta-
ble (31); and
a support member (18) disposed just below a
locus of horizontal rotation of the pocket bore
(171) and supporting from below the molded
product (P) captured by the pocket bore (171).

2. The molded product discharge device (B) according
to claim 1, further comprising:

a drop port (181) opened, in the support member
(18), to be overlapped with a portion of the pock-
et bore (171) displaced radially inward from the
radially outside edge, and
a removal mechanism (182) configured to drop
the molded product (P) into the drop port (181)
by causing the molded product (P) to be dis-
placed radially inward from radially outside in
the pocket bore (171).

3. The molded product discharge device (B) according

to claim 2, wherein the removal mechanism (182) is
configured to blow air into the pocket bore (171).

4. The molded product discharge device (B) according
to any one of claims 1 to 3, wherein the pocket bore
(171) is closed from above.

5. The molded product discharge device (B) according
to any one of claims 1 to 4, further comprising:

a molded product collector (21) opened, at a
destination of transfer by the rotary member (17)
of the molded product (P) captured by the pocket
bore (171), to be overlapped with a radially out-
side portion in the pocket bore (171) as a portion
not provided with the support member (18),
wherein
the molded product (P) reaching the destination
drops from the pocket bore (171) to the molded
product collector (21).

6. The molded product discharge device according to
any one of claims 1 to 5, further comprising a dust
collecting duct configured to suck dust having en-
tered the pocket bore to remove the dust from the
pocket bore.
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